Functional p53 protein in human papillomavirus-positive cancer cells.
There is accumulating evidence that the p53 protein contributes to tumor suppression by stimulating the transcription of specific cellular genes, such as the cell cycle control gene WAF1/ClP1. p53-mediated transcriptional activation is inhibited in cotransfection assays by overexpressed E6 protein from cancer-associated human papillomavirus (HPV) types, pointing at a possible molecular mechanism by which these viruses contribute to malignant cell transformation. Here we analysed the transcriptional transactivation function of endogenous p53 protein in a series of cervical cancer cell lines, which express the E6 gene from integrated viral sequences. Transient and stable transfection analyses employing p53-responsive reporter constructs indicated that HPV-positive cervical cancer cells contained transactivating p53 protein. Treatment of HPV-positive cells with genotoxic agents, such as mitomycin C, cisplatin, or u.v. irradiation, resulted in an increase of nuclear p53 protein levels and enhanced binding of p53 to a p53-recognition site. These effects were accompanied by an increase of WAF1/ClP1 mRNA levels. In several HPV-positive cell lines, these molecular events were linked to a cell cycle arrest in G1. In contrast, cancer cells containing mutant p53 genes did not contain transactivating endogenous p53 protein and lacked the p53-mediated response to DNA damaging agents. These results indicate that the tumorigenic phenotype of HPV-positive cancer cell lines does not necessarily correlate with a lack of basal or DNA damage induced p53 activities and that therefore the presence of high risk HPV sequences is not functionally equivalent to the loss of p53 function through somatic mutations of the p53 gene.